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(54) RESIST MATERIAL AND RESIST PATTERN FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical amplification type resist material having high sensitivity of < 
5mJ/cm2 required by ArF lithography and capable of ensuring stable patternability. 
SOLUTION: This resist material contains an acid sensitive compd. and an acid generating agent which 
generates an acid when exposed with radiation. The acid sensitive compd. contains structural units each having 
a protected alkali-soluble group contg. a part contg. an alicyclic hydrocarbon group with -CH2-R (R is methyl, 
ethyl, propyl or isopropyl) bonded to C of the hydrocarbon group and the alkali-soluble group is released by the 
generated acid and makes the acid sensitive compd. alkali-soluble. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The alicyclic-hydrocarbon radical content part with which it is expressed by the degree type (I): 
[Formula 1] 
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(In an upper type, R1 expresses a methyl group, an ethyl group, a propyl group, or an isopropyl group. Z) it is the 
need completing an alicyclic hydrocarbon radical with the carbon atom of a publication — two or more — the 
atom of an individual — expressing — with an acid sensitivity compound including the structural unit which it 
has [ structural unit ] the protected alkali fusibility radical, and said alkali fusibility radical ****s [ structural 
unit ] with an acid, and makes the compound concerned serve as alkali fusibility The chemistry magnification 
mold resist ingredient characterized by coming to contain the acid generator which generates an acid by 
radiation exposure. 

[Claim 2] The resist ingredient according to claim 1 characterized by being the member chosen from the group 
which said alkali fusibility radical becomes from a carboxylic-acid radical, a sulfonic group, an amide group, an 
imide radical, and a phenolic group. 

[Claim 3] The carboxylic-acid radical as which said protected alkali fusibility radical is expressed by the degree 
type (II): [Formula 2] 



CH 2 -R, 




- (n) 



It is the resist ingredient according to claim 1 or 2 characterized by being (respectively the same [ the inside of 
a formula, R1 , and Z ] as said definition). 

[Claim 4] A resist ingredient given in any 1 term of claims 1-3 to which the alicyclic hydrocarbon radical 
contained in said protected alkali fusibility radical is characterized by having two or more ring structures, or 
having the condensed ring. 

[Claim 5] Said alicyclic hydrocarbon radical The following group:(1) adamantane And the derivative (2) 
norbornane And the derivative (3) par hydronalium anthracene And the derivative (4) par hydronalium 
naphthalene And it is characterized by being 1 member chosen from the derivative (5) tricyclo [5.2.1.02, 6] 
Deccan, its derivative (6) bicyclo hexane, its derivative (7) spiro [4, 4] nonane, derivative (8) spiro [4, 5] Deccan, 
and its derivative. A resist ingredient according to claim 4. 

[Claim 6] A resist ingredient given in any 1 term of claims 1-5 characterized by being the polymer or copolymer 
which said acid sensitivity compound repeats said structural unit, and contains as a unit. 

[Claim 7] The resist ingredient according to claim 6 characterized by being the member chosen from the group 
which the repeat unit of said polymer or a copolymer becomes from acrylic ester and its derivative, itaconic-acid 
ester and its derivative, fumaric-acid ester, its derivative, a styrene substitution product, and its derivative. 
[Claim 8] the resist ingredient according to claim 6 with which it is the copolymer which said acid sensitivity 
compound repeats said structural unit, and contains as a unit, and the remaining repeat units of this copolymer 
are characterized by including the repeat unit which has the alkali fusibility radical from which it can be desorbed 
with the acid produced from the repeat unit which has an alkali fusibility radical in a side chain, and (or) said acid 



generator, and by which the addition was protected in a side chain. 

[Claim 9] 'The structural unit as which said copolymer is expressed by a degree type (III) or (IV): [Formula 3] 




It is the resist ingredient according to claim 8 characterized by including (you may differ, R expresses the same 
or the alkyl group which has hydrogen, a halogen, or 1-4 carbon atoms, and A expresses the protective group 
from which it can be desorbed with an acid, and R1 and Z are the same as said definition respectively in an 
upper type). 

[Claim 10] A resist ingredient given in any 1 term of claims 1-5 which said acid sensitivity compound is a non- 
polymerization compound, and is characterized by the polymer or copolymer of alkali fusibility being used 
together by this compound. 

[Claim 11] the formation approach of the resist pattern characterize by come to contain develop the latent 
image which applied the chemistry magnification mold resist ingredient given in any 1 term of claims 1-10 on the 
processed substrate , and exposed the resist film on said processed substrate alternatively in the radiation with 
which generating of the acid from said acid generator can be cause , and be formed in said exposure process 
after the postbake of the resist film after exposure . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention is described in more detail about a resist ingredient, it relates to high 
definition, high sensitivity, and the chemistry magnification mold resist ingredient that has the outstanding dry 
etching resistance. This invention relates to the formation approach of the resist pattern which used the new 
resist ingredient to apply again. Since the ****** high sensitivity required of ArF lithography and the stable 
patterning property can be done so, especially the resist ingredient by this invention can be used in favor of 
manufacture of semiconductor devices, such as a semiconductor integrated circuit. 
[0002] 

[Description of the Prior Art] In recent years, integration progresses, as for the semiconductor integrated circuit, 
LSI and VLSI are put in practical use, and with this, the minimum pattern of an integrated circuit reaches a 
submicron field, and is in the inclination further made detailed. Use of the lithography technique of obtaining a 
desired pattern is indispensable by covering with a resist a processed substrate [ in which the thin film was 
formed ] top in formation of a detailed pattern, developing negatives, after performing selection exposure and 
forming the latent image of a desired pattern, making a resist pattern, performing dry etching by making this into 
a mask, and removing a resist after that. And it is g line (wavelength of 436nm) as a source of exposure used for 
this lithography. Although the ultraviolet-rays light of i line (wavelength of 365nm) is used, far-ultraviolet-rays 
light with more short wavelength, vacuum-ultraviolet light, an electron ray, an X-ray, etc. are used as the light 
source with detailed-izing of a pattern. Recently, excimer laser (KrF laser with a wavelength of 248nm, ArF laser 
with a wavelength of 193nm) especially attracts attention as the light source, and it is expected that it is 
effective in formation of a detailed pattern. In addition, on this application specifications, when the word 
"radiation" Becoming is used, the light from these various light sources, i.e., ultraviolet rays, far ultraviolet rays, 
vacuum-ultraviolet light, an electron ray (EB), an X-ray, various laser beams, etc. shall be meant. 
[0003] In order to form a submicron pattern using the exposure light of the far-ultraviolet and the vacuum- 
ultraviolet field which is short wavelength more, it is required for the resist used to be excellent in transparency 
in the wavelength of exposure light, and having sufficient dry etching resistance further again is called for. As 
such a resist, this invention persons invented the radiation sensitive material characterized by consisting of the 
polymer or copolymer of the acrylic ester which has an adamantane frame, or alpha permutation acrylic ester for 
example, in the ester section, and already did patent application to it (please refer to JP,4-39665,A). 
[0004] However, a resist which was described above had the important problem that the alkali developer 
generally used in the production process of a semiconductor device could not be used, for strong hydrophobicity. 
This problem is understood that it originates in having barred the dissolution of a resist to an alkali developer 
since the adamantane frame contained in the structure of a resist has strong hydrophobicity. In order that this 
invention persons may solve this problem, wholeheartedly as a result of research so that it may be indicated by 
the specification first attached to Japanese Patent Application No. No. 162287 [ seven to ] of application on 
June 28, Heisei 7 The alicyclic hydrocarbon radical which becomes the ester section of the polymer which 
constitutes radiation sensitive material, or a copolymer from adamantane or its derivative is included. At a latter 
process The resist pattern formation approach characterized by desorbing the alicyclic hydrocarbon radical 
which has checked use of such an alkali developer was found out. If this pattern formation approach is used, 
while alkali development is actually possible, problems, such as generating of a crack and exfoliation of a pattern, 
are mitigable at the time of development. 
[0005] 

[Problem(s) to be Solved by the Invention] The pattern formation approach using the chemistry magnification 
mold resist and it which this invention persons invented previously also has the dry etching resistance which it 
not only has high transparency, but was excellent to the light from various kinds of light sources, especially 
excimer light with the wavelength of far-ultraviolet and a vacuum-ultraviolet field. Furthermore, use of a 
standard alkali developer was also attained by such resist. 

[0006] However, such a chemistry magnification mold resist still has the problem of sensibility. That is, although 



it is required from the field of the endurance of the lens ingredient used for laser that it is high sensitivity and 
that the threshold energy Eth of quantity of radiation should be less than [ 5 mJ/cm2 or it ] if it puts in another 
way when using excimer laser as the light source, and carrying out especially ArF lithography, the chemistry 
magnification mold resist which can satisfy such requirements is not proposed yet. 

[0007] The purpose of this invention follows, has high transparency to various kinds of radiations including 
excimer light, has the outstanding dry etching resistance and is to offer the chemistry magnification mold resist 
which has high sensibility especially. Another purpose of this invention is to offer the formation approach of the 
improved resist pattern which used such a chemistry magnification mold resist. 
[0008] 

[Means for Solving the Problem] This invention is alicyclic hydrocarbon radical content partial: [0009] expressed 
by the degree type (I) in one field. 
[Formula 5] 
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[0010] (In an upper type, R1 expresses a methyl group, an ethyl group, a propyl group, or an isopropyl group. Z) it 
is the need completing an alicyclic hydrocarbon radical with the carbon atom of a publication — two or more — 
the atom of an individual — expressing — with an acid sensitivity compound including the structural unit which 
it has [ structural unit ] the protected alkali fusibility radical, and said alkali fusibility radical ****s [ structural 
unit ] with an acid, and makes the compound concerned serve as alkali fusibility The chemistry magnification 
mold resist ingredient characterized by coming to contain the acid generator which generates an acid by 
radiation exposure is offered. 

[001 1] An acid sensitivity compound including the structural unit which this invention has [ structural unit ] the 
alkali fusibility radical protected in the alicyclic hydrocarbon radical content part with which it is expressed by 
the above-mentioned formula (I) in the field of another, and said alkali fusibility radical is desorbed [ structural 
unit ] from it with an acid, and makes the compound concerned serve as alkali fusibility, The chemistry 
magnification mold resist ingredient containing the acid generator which generates an acid by radiation exposure 
is applied on a processed substrate. The latent image formed [ in / expose the resist film on said processed 
substrate alternatively in the radiation with which generating of the acid from said acid generator can be caused, 
and / after the postbake of the resist film after exposure and / said exposure process ] is developed, The 
formation approach of the resist pattern characterized by becoming by ****** j s offered. 
[0012] 

[Embodiment of the Invention] This invention is in the chemistry magnification mold resist ingredient containing 
an acid sensitivity compound including the structural unit which it has [ structural unit ] the alkali fusibility 
radical protected in the alicyclic hydrocarbon radical content part with which it is expressed by the front type (I) 
as described above, and said alkali fusibility radical ****s [ structural unit ] with an acid, and makes the 
compound concerned serve as alkali fusibility, and the acid generator which generates an acid by radiation 
exposure. 

[0013] It sets at an upper ceremony (I) and is R1. It is indispensable that they are a methyl group, an ethyl 
group, a propyl group, or an isopropyl group, and expected high sensitivity-ization cannot be attained although it 
is said that the result which may be satisfied in other properties as it is a hydrogen atom can be obtained. 
Especially this invention is this R1 of the alicyclic hydrocarbon radical content parts so that it may become still 
clearer below. It is led as a result of an improvement of a radical. In addition, this R1 A radical may be a 
permutation or unsubstituted any if needed. 

[0014] In the resist ingredient by this invention, preferably, the alkali fusibility radical which should be contained 
in the structural unit of the acid sensitivity compound which is the one main component is a carboxylic-acid 
radical, a sulfonic group, an amide group, an imide radical, or a phenolic group, and is a carboxylic-acid radical 
still more preferably. Moreover, the above alkali fusibility radicals are protected by the alicyclic hydrocarbon 
radical content part with the resist ingredient of this invention. This protected alkali fusibility radical is 
carboxylic-acid: [0015] expressed by the degree type (II) preferably. 
[Formula 6] 
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[0016] It is (respectively the same [ the inside of a formula, R1, and Z ] as said definition). Moreover, the 



alicyclic hydrocarbon radical contained in said alkali fusibility radical includes well-known various radicals in the 
field of chemical, and although it is said if needed that those radicals may be permuted, they have two or more 
ring structures, or have the condensed ring so that it may explain in detail below preferably. Said alicyclic 
hydrocarbon radical is adamantane or its derivative especially preferably. 

[0017] As long as the acid sensitivity compound which is used in this invention and which has sensitivity to the 
acid you were made to be generated from the acid generator used together fulfills the conditions of a 
publication, a compound with a compound to the extensive compound of the amount of macromolecules of low 
molecular weight may be included, these acid sensitivity compounds may be used independently, otherwise two 
kinds or the compound beyond it may be mixed and used. These acid sensitivity compounds are the polymer 
which roughly divides, repeats said structural unit and is included as a unit or a copolymer, and a non- 
polymerization compound of low molecular weight, this acid sensitivity compound is independent in the repeat 
unit chosen from the group which can have the molecular weight of the large range from low molecular weight to 
the amount of macromolecules, and consists of acrylic ester and its derivative, itaconic-acid ester and its 
derivative, fumaric-acid ester, its derivative, a styrene substitution product, and its derivative preferably, when it 
takes the form of a polymer or a copolymer — or it combines and has. Moreover, when said acid sensitivity 
compound takes the form of a non-polymerization compound, in order to acquire an expected resist property, it 
is required to use the polymer or copolymer of alkali fusibility of arbitration combining the compound. 
[0018] In the patent application referred to previously this invention persons In a chemistry magnification mold 
resist ingredient, supposing the alicyclic hydrocarbon radical is contained in the structure, in the phase 
developed in an alkali water solution after exposing the resist ingredient for [ the ] strong hydrophobicity The 
knowledge that the dissolution in the alkali water solution of the exposure section was inhibited was acquired, 
and based on this knowledge, as a deprotection radical (it is the protected alkali fusibility radical and is the 
radical which can be desorbed from resist structure with an acid) which should be included into resist structure 
It found out that it is desirable to make it **** by exposure and PEB (postbake-ost Exposure Baking), and to 
remove an alicyclic radical from the exposure section using what has an alicyclic radical, And in order to make 
an elimination reaction produce still more easily, as described above It was shown clearly that it found out that it 
was effective to introduce the part permuted by the low-grade alkyl group with one piece suitable for the carbon 
atom which has an alicyclic radical on a part of deprotection radical contained in resist structure, and 
constitutes the ring frame in it. However, the phase of application of this point was not still enough for 
investigation of a problem, and it was difficult in it to obtain the sensibility high enough demanded in ArF 
lithography. 

[0019] In order that this invention persons may solve the problem of this high-sensitivity-izing, while advancing 
further research of a series of chemistry magnification mold resist ****** As described above, it found out that 
it was effective in high-sensitivity-izing to limit to -CH2-R1 (for the inside of a formula and R1 to be a methyl 
group, an ethyl group, a propyl group, or an isopropyl group) as a part of deprotection radical contained in resist 
structure, and this invention was completed. 

[0020] In this way, while the resist ingredient which has the alkali fusibility radical protected in the alicyclic 
hydrocarbon radical content part with which it is expressed by the front type (I) produces an elimination reaction 
by making into a catalyst the proton acid generated by exposure and generating a carboxylic acid or its 
prototype, the part of the alicyclic radical of the exposure section is removed. For this reason, in the exposure 
section of a resist ingredient, the dissolution prohibition effectiveness by the alicyclic radical is lost, and the 
dissolution becomes possible easily at an alkali water solution. As a result, the development of a resist ingredient 
advances smoothly and can acquire the patterning property by which expected was stabilized. So far, it is the 
same as previous application. However, -CH2-R1 which is a specific radical at a part of protective group which 
consists of alicyclic hydrocarbon radical content parts by this invention Although it was could not carry out 
anticipation until now, either since it introduced, remarkable improvement in sensibility could be aimed at. For 
this reason, finally the high sensitivity required of ArF lithography can be attained. 

[0021] The chemistry magnification mold resist by this invention is the acid sensitivity compound with which the 
protected alkali fusibility radical ****s an acid, and serves as alkali fusibility, and a chemistry magnification mold 
resist which it has preferably combining a polymer, a copolymer (it is here and a "copolymer" also contains a 
multicomponent copolymer rather than three components or it) or a non-polymerization compound, and an acid 
generator as they described above. Hereafter, this chemistry magnification mold resist and its preparation, and 
formation of the resist pattern using it are explained to a detail with reference to those desirable modes. In 
addition, please understand that this invention is not what is limited only to the mode indicated below. 
[0022] In the chemistry magnification mold resist by this invention, the protected alkali fusibility radical which is 
contained in the structural unit of the acid sensitivity compound which is the one main component is a member 
preferably chosen from the group which consists of a carboxylic-acid radical, a sulfonic group, an amide group, 
an imide radical, and a phenolic group, and are the carboxylic acid expressed by the front type (II), the imide 
radical expressed by the degree type (V), and a phenolic group expressed by the degree type (VI) still more 



preferably. 
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[0025] (The inside of a formula, R1, and Z are the same as said definition respectively) . For example, the 
carboxylic-acid radical as a protected alkali fusibility radical can raise the ester which consists of beta- 
oxyketones, such as ester which is the unit which the protective group ****s with an acid and produces a 
carboxylic acid, for example, consists of acetals, such as the 3rd class carbon ester, such as t-butyl ester, t- 
amyl ester, alpha, and alpha-dimethylbenzyl ester, and tetrahydropyranyl ester, and 3-oxy-cyclohexyl ester, and 
others. 

[0026] Moreover, the acid sensitivity compound used in the chemistry magnification mold resist of this invention 
can contain the ester and others which are preferably formed from the ester formed from a trialkyl carbinol, the 
ester formed from an acetal, the ester formed from beta-oxy ketone, an alpha-oxy-alkene, or alpha-oxy- 
cycloalkene in the structural unit. 

[0027] Moreover, the alicyclic hydrocarbon radical contained in said alkali fusibility radical includes well-known 
various radicals in the field of a chemistry magnification mold resist. If a suitable alicyclic hydrocarbon radical 
shows the example, it will make the following compounds a frame. 

(1) Adamantane And the derivative (2) norbornane And the derivative (3) par hydronalium anthracene And the 
derivative (4) par hydronalium naphthalene and derivative (5) tricyclo — [ — 5.2.1.02, 6] Deccan, its derivative 
(6) bicyclo hexane, its derivative (7) spiro [4, 4] nonane, derivative (8) spiro [4, 5] Deccan, and its derivative — 
the compound of these, respectively : expressed with the following structure expressions [0028] 
[Formula 9] 




[0029] Dry etching resistance as described above, desirable [ as an alicyclic hydrocarbon radical, ] what has two 
or more ring structures, or has the condensed ring and sufficient in the cyclohexyl radical which is a monocycle 
cannot be acquired in operation of this invention, moreover, the inside of these compounds — a conventional 
novolak system resist and a conventional EQC — or in order to acquire the dry etching resistance beyond it, the 
condensed rings, such as adamantane, are especially desirable. 

[0030] the chemistry magnification mold resist by this invention — it can be and the acid sensitivity compound 
contained in it can take the form of a polymer or a copolymer preferably. The acid sensitivity polymer or 
copolymer used here can be used out of various things, being able to choose it as arbitration. Although such an 
acid sensitivity polymer or a copolymer is not limited to what is enumerated below, it is independent or a thing 
which it combines and has about the repeat unit (structural unit) preferably chosen from the group which 
consists of acrylic ester and its derivative, itaconic-acid ester and its derivative, fumaric-acid ester, its 
derivative, a styrene substitution product, and its derivative. They, that is, these repeat units are preparation of 
a polymer or a copolymer and the field of the spreading nature, and it is because it is more advantageous than 
the polymer or copolymer with which others are considered. 

[0031] Moreover, an acid sensitivity copolymer is combined with a repeat unit which was described above if 
needed, and although not necessarily limited to what is enumerated below, it may be prepared using other repeat 
unit, for example, acrylonitrile, olefin, dienes, or these derivatives. In the acid sensitivity polymer or copolymer of 
this invention, in order to acquire the adhesion which should be satisfied, it is desirable to use the repeat unit 
which has a strong polarity. If especially this polymer or copolymer has the repeat unit which is the very thing 
alkali fusibility in addition to having the alkali fusibility radical which is an indispensable component, it is expected 
that development will become possible by generation of the little carboxylic acid originating in an alkali fusibility 
radical etc., and it is still more desirable. 

[0032] According to this invention, therefore, the acid sensitivity compound as one component of a resist 
ingredient Have taken the form of a copolymer and it adds to the structural unit which the repeat unit described 
above, the resist ingredient characterized by including the repeat unit which has the alkali fusibility radical from 
which it can be desorbed with the acid which produces an alkali fusibility radical from the repeat unit which it 
has in a side chain, and (or) said acid generator, and by which the addition was protected in a side chain is 
offered. 

[0033] The copolymer of this resist ingredient is : [0034] which can have preferably the structural unit expressed 
by a degree type (III) or (IV). 
[Formula 10] 




[0036] In an upper type, you may differ, R expresses the same or the alkyl group which has hydrogen, a halogen, 
or 1-4 carbon atoms, A expresses the protective group from which it can be desorbed with an acid, and it is R1. 
And Z is the same as said definition respectively, the protective group from which it is desorbed with the acid 
which the structural unit of a front type (III) has alicyclic frames, such as adamantane and norbornane, and is 
produced from an acid generator, and alkali — it is the example included combining the meltable carboxylic-acid 
radical, since an acid radical exists in the structure of a resist — the alkali developer of the exposure section 
after exposure — it melts and **** becomes smooth. Moreover, if the content of the acidic group is controlled, 
development is possible also for the alkali developer (2.38% tetramethylammonium hydroxide water solution) by 
which the current standardization is carried out. In this case, as for the content in the resist of the unit 
containing a carboxylic acid, it is desirable that it is less than [ 50 mol % ] or more than 5 mol %. 
[0037] moreover, the protective group from which it is desorbed with the acid which the structural unit of a front 
type (IV) has alicyclic frames, such as adamantane and norbornane, and is produced from an acid generator — 
similarly it ****s with an acid — although kicked — the usual protective group (however, when it has the 
intention of the lithography using ArF excimer laser with a wavelength of 193nm, it is desirable that an aromatic 
series ring is not contained in a protective group), and alkali — it is the example included combining the meltable 
carboxylic acid radical. With such resist structure, since a resist can dissolve in alkali even when desorption does 
not happen, it melts and there is effectiveness to the alkali developer of the exposure section after exposure 
that **** becomes smooth. 

[0038] By the way, the substituents R in the above mentioned degree type (III) or (IV) can be a methyl group, 
ethyl groups, those halogenation (chlorination, bromination, etc.) objects, etc. Moreover, the protective group A 
from which it can be desorbed with an acid can mention the usual protective group, for example, the 3rd class 
carbon radical, for example, t-butyl, t-amyl group or beta-oxyketone radical, for example, a 3-oxy-cyclohexyl 
radical, a mevalonic lactone radical, etc. Moreover, the alicyclic hydrocarbon radicals completed by Z are 
adamantane as previously shown by the general formula and its derivative, norbornane and its derivative, a par 
hydronalium anthracene and its derivative, par hydronalium naphthalene and its derivative, tricyclo [5.2.1.02, 6] 
Deccan and its derivative, a bicyclo hexane and its derivative, spiro [4, 4] nonane and its derivative, spiro [4, 5] 
Deccan, its derivative, etc. preferably. 

[0039] It is as follows when a useful acid sensitivity polymer or a useful copolymer is explained still more 
concretely in this invention with reference to the case where especially an alkali fusibility radical is a carboxylic 
acid. An acid sensitivity polymer is a meta(acrylate) polymer expressed by the degree type (VII) preferably. 
[0040] 
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[0041] It sets at an upper ceremony and is RI. A proton (hydrogen), a halogen, a permutation, an unsubstituted 
alkyl group, for example, a methyl group, or an ethyl group, a methylol radical, etc. are expressed. A An ester 
bond location is a part of ring structure preferably, the part of a front type (I) — corresponding — for example, a 
protective group — And the alicyclic hydrocarbon radical permuted by the larger alkyl group than an ethyl group 
and the radical which includes adamanthyl, norbornyl, cyclohexyl, tricyclo [5.2.1.0] Deccan, etc. preferably are 
expressed, and n expresses the positive integer of arbitration. 

[0042] Moreover, an acid sensitivity copolymer is a meta(acrylate) copolymer expressed by a degree type (VIII) 
and (IX) preferably. In addition, a meta(acrylate) 3 component copolymer can also be constituted according to 
this. 
[0043] 

[Formula 13] 
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[0045] an upper type — setting — RI, and A and n — respectively — said definition — the same — Y — the 
substituent of arbitration — desirable — for example, radical [ of degree types, such as alicyclic radicals, for 
example, adamanthyl, such as ether groups, for example, a phenoxy group etc., such as an alkyl group, for 
example, t-butyl etc., norbornyl, cyclohexyl, and tricyclo [5.2.1.0] Deccan, ]: [0046] 
[Formula 15] 
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[0047] **** — expressing — the inside of a formula, and R1, R2 and R3 — respectively — others, such as 
hydrogen, a permutation, an unsubstituted alkyl group or an alkylene group, for example, a methyl group, an ethyl 
group, and a methylene group, — expressing — and B — the substituent of arbitration — desirable — for 
example, carboxyl group or radical [ of a degree type ]: [0048] 
[Formula 16] 
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[0049] Expressing ****, R4 in a formula and Substituent D is hydrogen, a permutation, an unsubstituted alkyl 
group, for example, a methyl group, or an ethyl group, and m and n express the positive integer of arbitration, 
respectively. The above mentioned acid sensitivity polymer or the above mentioned copolymer may contain 
additionally the polymer of alkali fusibility or a copolymer, for example, novolak resin, phenol resin, imide resin, 
carboxylic-acid content resin, and others if needed. 

[0050] In operation of this invention, the low-molecular compound (especially on this application specifications, it 
is called a "non-polymerization compound") which replaces with an acid sensitivity polymer or a copolymer 
which was described above, and carries out a polymerization can be used for the same purpose further again. 
The non-polymerization compound used here is not limited, especially as long as it has the protected alkali 
fusibility radical which is the acid sensitivity compound with which the protected alkali fusibility radical ****s an 
acid, and serves as alkali fusibility, and contains the part expressed with a before type (I) in the molecule and the 
behavior of a publication is presented as described above. Generally, this non-polymerization compound has the 
ring frame of aromatic series rings, such as an alicyclic ring frame and the benzene ring, the alkyl frame, etc., and 
a part of those frames are permuted by the radical containing the part expressed with a front type (I). The 
following compounds are included although it will not necessarily be limited to what is enumerated below, if a 
general formula shows the example of a desirable non-polymerization compound. In addition, it sets at a bottom 
ceremony and is R1. And Z is the same as the above mentioned definition respectively. 
[0051] 

[Formula 17] 

C H 2 R i 





[0053] Moreover, these non-polymerization compounds are added to the radical containing the part expressed 
with a front type (I) if needed. The unit from which the other protective groups are desorbed with an acid, and 
produce a carboxylic acid etc., For example, the 3rd class carbon ester, such as t-butyl ester, t-amyl ester, 
alpha, and alpha-dimethylbenzyl ester, You may have the ester which consists of beta-oxyketones, such as 
ester which consists of acetals, such as tetrahydropyranyl ester, and 3-oxocyclohexyl ester, and others. 
[0054] Those things [ that these non-polymerization compounds use together the polymer or copolymer of alkali 
fusibility since an expected resist property cannot be done so if independent ] are required. Although the 
polymer or copolymer of alkali fusibility which can be used here is not necessarily limited to what is indicated 
below, it includes novolak resin, phenol resin, imide resin, carboxylic-acid content resin, and others. In addition, 
the mixing ratio of a non-polymerization compound, an alkali fusibility polymer, or a copolymer can be changed in 
the large range according to the property of the compound to be used, the resist property considered as a 
request, and other factors. 



[0055] Moreover, the acid generator used combining an acid sensitivity polymer, a copolymer, or a non- 
pdiymerization compound which was described above in the chemistry magnification mold resist of this invention 
can be matter which produces proton acid by the exposure of radiations, such as the acid generator generally 
used in the chemistry of a resist, i.e., ultraviolet rays, far ultraviolet rays, vacuum ultraviolet radiation, an 
electron ray, an X-ray, and a laser beam. The following is included although a suitable acid generator is not 
limited to what is enumerated below in operation of this invention. 

(1) Diazonium salt:Ai— N2+X expressed by the degree type - (in an upper type, Ar expresses alicyclic or radicals, 
such as a permutation or an unsubstituted aromatic series radical, for example, a phenyl group etc., and X 
expresses a halogen, for example, CI, Br, and I, or F and BF4, BF6, PF6, AsF6, SbF6, CF3 S03, CI04, or an 
organic sulfonic-acid anion) 

(2) Iodonium salt expressed by the degree type : [0056] 
[Formula 19] 

A r 



I + X 



A r 
XI* 
A i\ 

A r" 



I + =0 C F 3 COO 



[0057] (In an upper type, Ar and X are the same as said definition) 
(3) Sulfonium salt expressed by the degree type : [0058] 
[Formula 20] 
R 1 



s + x- 



R a 



[0059] 

[Formula 21] 

Ar-CHz S ^0 



[0060] 

[Formula 22] 
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[0061] 

[Formula 23] 
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[0062] 

[Formula 24] 
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[0063] 

[Formula 25] 




[0064] (In an 
methyl group 
(4) Sulfonate 
[Formula 26] 

Ar-COCH, S0 2 - A r 



upper type, R, R1, R2, R3, Ar, and X are the same as said definition respectively, for example, R is a 
etc., and R1, R2, and R3 are phenyl groups etc., and tBu is t-butyl) . 
expressed by the degree type : [0065] 



NO: 





CH, SO 



[0066] (In an upper type, Ar and R are the same as said definition) 
(5) OKISA azole derivative expressed by the degree type : [0067] 
[Formula 27] 

CXa 
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c x» 



[0068] (In an upper type, X is the same as said definition, however it is -CX3 One of the radicals may be a 
permutation, an unsubstituted aryl group, or an alkenyl radical) . 
(6) s-triazine derivative expressed by the degree type : [0069] 
[Formula 28] 
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[0070] (In an upper type, X is the same as said definition, however it is -CX3 One of the radicals may be a 
permutation, an unsubstituted aryl group, or an alkenyl radical) . 

(7) Disulfon derivative:Ar-S02-S02-Ar expressed by the degree type (in an upper type, Ar is the same as said 
definition). (8) Imide compound expressed by the degree type : [0071] 

[Formula 29] 
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[0072] (In an upper type, X is the same as said definition) . 

(9) In addition, for example, oxime sulfonate, a diazo naphthoquinone, benzoin tosylate, etc. When these acid 
generators show some examples still more concretely, they are the following compounds. Triphenylsulfonium 
hexafluoroantimonate : [0073] 
[Form ula 30] 

( \0)-j— S-SbF." 

[0074] Triphenyl phosphonium hexafluorophosphate : [0075] 
[Form ula 31] 

""^ 3 

[0076] Diphenyl eye ODO hexafluorophosphate : [0077] 
[Form ula 32] 

2 

[0078] Benzoin tosylate : [0079] 
[Formula 33] 




C Hs 



[0080] In carrying out this invention, a chemistry magnification mold resist is prepared from an acid sensitivity 
compound and an acid generator which were described above. Preparation of this resist can use the technique 
currently generally performed in the chemistry of a resist, and can prepare it in the form of a resist solution. For 
example, when it is the polymer or copolymer which the acid sensitivity compound which constitutes a resist 
described above, subsequently in existence of a suitable polymerization initiator, an acid generator can be added 
in the solution of a registration bundle, the obtained polymer, or a copolymer, and the monomer as which it was 
chosen for forming the polymer or copolymer can be used as a resist solution. Here, the polymerization 
conditions and polymerization initiator to be used can be used out of the thing of the large range used regularly, 
bei ng able to choose it as arbitration. For example, the following can be mentioned as an example of a suitable 
polymerization initiator. 

azobisuisobutironitoriru(azo-isobutyro-dinitrile) : [0081] 
[Formula 34] 

CH 3 CH 3 

I I 
H 3 C-C-N=N-C-CH. 

I I 
CN CN 



[0082] MAIB(dimethyl -2, 2-azo iso screw butyrate) : [0083] 
[Formula 35] 
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[0084] the range where the amount of the acid generator added to an acid sensitivity compound in preparation 
of a chemistry magnification mold resist is large — crossing — it can change — general — about 1 - 30% of the 
weight of the range — it is about 1 - 1 5% of the weight of the range preferably. Moreover, although it is variously 
said according to the factor of the class of resist, spreading conditions, and others that the solvent used for 
preparation of the solution of such a resist can be changed, they are organic solvents, such as a cyclohexanone, 
propylene-glycol-monomethyl-ether acetate (PGMEA), and ethyl lactate, preferably. 

[0085] The formation approach of the resist pattern by this invention can be preferably enforced as follows, 
although it is said through various processes of arbitration that it can carry out. First, the solution of a chemistry 
magnification mold resist prepared as mentioned above is applied on a processed substrate. The processed 
substrate used here may be what kind of substrate usually used in a semiconductor device and other 
equipments, and, specifically, can raise various kinds of layer membranes formed on semi-conductor substrates, 
such as a silicon substrate, and a substrate, for example, an oxide film, a polish recon layer, a nitride, aluminum 
wiring, etc. It is not necessary to make and these substrates do not need to be full, even if the circuit is already 
made and jammed. As for these substrates, it is desirable to pretreat with adhesion accelerators, such as 
hexamethyldisilazane (HMDS), in order to raise adhesion with a resist depending on the case. 
[0086] Spreading of a resist solution can be performed using the coater of daily use of a spin coater, a dip 
coater, a roller coater, etc. Although it is widely said according to factors, such as the purpose for spending of 
the resist film, that the thickness of the resist film formed can be changed, the range of it is usually about 0.3- 
2.0 micrometers. Subsequently, preferably, before exposing a radiation alternatively, about 60-150 degrees C of 
resist film formed at the above-mentioned process are prebaked over about 60 - 1 80 seconds at the 
temperature of about 60-100 degrees C. A heating means like a hot plate can be used for this prebaking. 
[0087] Moreover, when giving the topcoat film (protective coat) further on the resist film, it can consider as the 
topcoat film by applying the solution of olefine resin on the resist film with a spin coat method, and performing 
baking at the temperature around 100 degrees C. Selection exposure of the resist film is carried out with an 
aligner in ordinary use after formation of the resist film, and prebaking at a radiation. Suitable aligners are a 
commercial ultraviolet-rays (far-ultraviolet-rays and vacuum ultraviolet radiation) aligner, an X-ray aligner, an 
electron beam machine, an excimer stepper, and others. Exposure conditions can choose suitable conditions 
each time. It is made for an acid to be generated from the acid generator contained in the resist film as a result 
of this selection exposure. 

[0088] Subsequently, the elimination reaction of the protective group which made the acid the catalyst is 
produced by carrying out after [ exposure ] BEKU (PEB) of the resist film after exposure. BEKU after this 
exposure can be performed like previous prebaking. For example, about 60-150 degrees C of baking temperature 
are about 100-150 degrees C preferably. In addition, when the topcoat film is being used together, it is after 
BEKU after this exposure, and exfoliation removal of it is carried out with an organic solvent before 
development. 

[0089] After completing BEKU after exposure, according to a conventional method, liquid development of the 
resist film after exposure is carried out. The developer used here can choose a suitable thing as arbitration out 
of the developer generally used by this technical field. An especially desirable developer is ammonium compound 
. of a degree type ]: [0090] as a developer. 
^Formula 36] 



[0091] It is morpholine compound [ of (R1, R2, R3, and R4 express among a formula the same, the permutation 
which may differ and has 1-6 carbon atoms, or an unsubstituted alkyl group, respectively), and a degree type ]: 
[0092]. 
[Formula 37] 



R« -N + -R< 



OH' 



R 3 




NH 



[0093] Or it is a developer containing the water solution or the alcoholic solution of the mixture. Although the 
desirable example of the ammonium compound as a developer is not necessarily limited to what is enumerated 
below, it includes tetramethyl ammonium hydroxide (TMAH), tetraethylammonium hydroxide (TEAH), 
tetrapropylammonium hydro KIJIDO (TPAH), tetrabutylammonium hydroxide (TBAH), etc. 
[0094] These developers are dissolved in water, or it dissolves in alcohol, such as a methanol, ethanol, and 
isopropyl alcohol, and makes with a developer, the concentration of the dissolving developer can be changed 
widely — although kicked — general — about 0.1 - 15% of the weight of the range — it is about 0.1 - 10% of the 
weight of the range preferably, especially as for developing time, this is not necessarily limited, either — 
although kicked — general — the range for about 1 - 5 minutes — it is the range for about 1 - 3 minutes 
preferably. The resist pattern in which the exposure region of the resist film carries out dissolution removal and 
which it considers as a request can be obtained as a result of development. At the end, according to a 
conventional method, with pure water, the rinse also of the obtained resist pattern is carried out, and it is dried. 
[0095] the stiffness resulting from an alicyclic hydrocarbon radical can be reduce, and the stable patterning 
property can be acquire by use the compound a compound be equipped with the deprotection radical which be 
express by the before type (I) in the structure, and have an alicyclic radical and the ring frame be carry out an 
ester bond via one or more other atoms in a radical as a chemistry magnification mold resist ingredient in this 
invention so that I may be understand from the above explanation and the following example. 
[0096] the deprotection radical used in this invention can do so the effectiveness in which it has become clear 
that remarkable effectiveness is especially done so in the chemistry magnification mold resist which consists of 
an alicyclic unit and a deprotection unit and which may be satisfied in the case of other resists, also although 
kicked. In addition, as a resist which does remarkable effectiveness so especially, as described above, the resin 
containing alicyclic radicals, such as adamantane and its derivative, norbornane and its derivative, tricyclo 
[5.2.1.02, 6] Deccan, and its derivative, can be mentioned. 
[0097] 

[Example] Subsequently, this invention is explained with reference to some of the examples. In addition, please 
understand that the following example is not that to which it is a mere example and this invention is limited by 
this. 

Example 1 2-butyl-2~adamanthyl methacrylate and mevalonic lactone methaclylate were taught to the 
polymerization container at a rate of 1:1, and it considered as the 1,4-dioxane solution of three mols /LA 
polymerization initiator and azobisuisobutironitoriru (azo-isobutyro-dinitrile) were added in this 1,4-dioxane 
solution in % of the amount of 15 mols, and it was made to react to it over about 9 hours at 80 degrees C. It 
refined by using a methanol as a precipitant after completion of a reaction. Consequently, the 2-butyl~2- 
adamanthyl methacrylate-mevalonic-lactone-methaclylate copolymer expressed by the degree type was 
obtained. 
[0098] 

[Formula 38] 




[0099] For the presentation ratio (m:n), 54:46 and weight average molecular weight (Mw) were [ 7540 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 1.8. 

The triphenylsulfonium triflate (TPSS03 CF3) as an acid generator was added in 2% of the weight of the amount 
of a copolymer to the 2-butyl-2-adamanthyl methacrylate-mevalonic-lactone-methaclylate copolymer prepared 
in the example 2 aforementioned example 1, and it dissolved in the cyclohexanone further. The resist solution 
whose content of a copolymer is 14 % of the weight was obtained. The spin coat of the obtained resist solution 
was carried out on the silicon substrate pretreated by hexamethyldisilazane (HMDS), and it was prebaked for 60 
seconds on the 100-degree C hot plate. 0.4 micrometers of thickness The resist film was obtained. 
[0100] Subsequently, selection exposure of the obtained resist film was carried out with the ArF excimer laser 
aligner (the NIKON CORP. make, NA=0.55) at the pattern of an ArF laser beam with a wavelength of 193nm. 
Postbake (PEB) of the resist film was carried out for 60 seconds on the 100-degree C hot plate after 



completion of exposure, then, the developer which consists the resist film of a 0.27-N tetramethyl-ammonium- 
hydroxide (TMAH) water solution and Tokyo — NMD-3 made from adaptation — it came out, negatives were 
developed for 60 seconds, and the rinse was further carried out for 30 seconds with pure water. The resist 
pattern of the request equivalent to the laser beam pattern used for exposure was obtained, in addition, the 
threshold Eth of the exposure energy in this example — 3 mJ/cm2 it is — the 0.1 7-micrometer L&S (Rhine - 
and - tooth space) pattern was resolvable. 
Example 3 (example of a comparison) 

The technique of a publication was repeated for said example 2. However, in this example, for the comparison, it 
replaced with the copolymer which has as a resist the butyl combined with 2-location of an adamanthyl ring, and 
the copolymer (2-methyl-2-adamanthyl methacrylate-mevalonic-lactone-methaclylate copolymer expressed by 
the degree type) which has a methyl group in homotopic was used. 
[0101] 

[Formula 39] 
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[0102] It is acid generator TPSS03 CF3 to the 2-methyl-2-adamanthyl methacrylate-mevalonic-lactone- 
methaclylate copolymer whose presentation ratio (m:n) is 51:49 and whose weight average molecular weight (Mw) 
it prepares according to the technique of a publication for said example 1, and is 8900. It added in 2% of the 
weight of the amount of a copolymer, and dissolved in the cyclohexanone further. The resist solution whose 
content of a copolymer is 14 % of the weight was obtained. The spin coat was carried out on the silicon 
substrate which pretreated the obtained resist solution by HMDS, and it prebaked for 60 seconds on the 100- 
degree C hot plate. 0.4 micrometers of thickness The resist film was obtained. 

[0103] Subsequently, selection exposure of the obtained resist film was carried out with the ArF excimer laser 
aligner (the NIKON CORP. make, NA=0.55) at the pattern of an ArF laser beam with a wavelength of 193nm. 
Postbake of the resist film was carried out for 60 seconds on the 100-degree C hot plate after completion of 
exposure, then, the resist film — Tokyo — negatives were developed for 60 seconds by NMD-3 made from 
adaptation, and the rinse was further carried out for 30 seconds with pure water. The resist pattern equivalent 
to the laser beam pattern used for exposure was obtained, in addition, the threshold Eth of the exposure energy 
in this example — 8 mJ/cm2 it was — although — it was deficient in resolution and it was not able to resolve 
[ a 0.20-micrometer L&S (Rhine - and - tooth space) pattern was able to fall, and ]. 
In the example of four examples, in said Example 2 and Example 3 (example of a comparison), since the 
difference remarkable in the resist pattern obtained in spite of a slight difference (a butyl object and methyl 
object) of a substituent appeared, this was considered. 

[0104] Acid generator TPSS03 CF3 Except for the difference which increased the quantity of an addition to 5% 
of the weight, the technique of a publication is repeated for said Example 2 and Example 3, and it is 0.4 
micrometers of thickness. The resist film was formed. Selection exposure of the obtained resist film was carried 
out with the ArF excimer laser aligner (the NIKON CORP. make, NA=0.55) at the pattern of an ArF laser beam 
with a wavelength of 193nm. In order to evaluate the light exposure dependency of the resist film, exposure 
energy was variously changed, as shown in drawing 1 R> 1. Postbake of the resist film was carried out for 60 
seconds on the 1 00-degree C hot plate after completion of exposure, then, the resist film — Tokyo — negatives 
were developed for 60 seconds by NMD-3 made from adaptation, and the rinse was further carried out for 30 
seconds with pure water. The resist pattern equivalent to the laser beam pattern used for exposure was 
obtained. 

[0105] In order to evaluate the light exposure dependency of carboxylic-acid generation of each of the obtained 
resist pattern, when infrared-spectrum analysis was presented, an infrared-absorption-spectrum Fig. which was 
plotted to drawin g 1 was obtained, it is alike, it takes, the peak of -COOH also increases, and it has become a 
saturation state in the place which light exposure increases and as for which light exposure carried out the 
increment in until to some extent so that it may be illustrated. However, the butyl object (Example 2, example of 



this invention) of the standup of a peak is steeper as compared with a methyl object (Example 3, example of a 
comparison). Since the contrast of carboxylic-acid desorption is [ the way of a butyl object ] high, effectiveness, 
such as improvement in sensibility, improvement in an exposure margin, and improvement in environmental 
resistance, is led to considering from such a result. 

The technique of a publication was repeated for the example 5 aforementioned example 2. However, according to 
the technique of a publication, it prepared for said example 1, and was expressed with this example by the 
degree type, and the presentation ratio (m:n) used the 2-ethyl-2-adamanthyl methacrylate-mevalonic-lactone- 
methaclylate copolymer 9200 and whose degree of dispersion (Mw/Mn) 53:47 and weight average molecular 
weight (Mw) are 2.0 by it. 
[0106] 

[Formula 40] 
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[0107] It is acid generator TPSS03 CF3 to a 2-ethyl-2-adamanthyl methacrylate-mevalonicHactone- 
methaclylate copolymer. It added in 2% of the weight of the amount of a copolymer, and dissolved in the 
cyclohexanone further. The resist solution whose content of a copolymer is 14 % of the weight was obtained. The 
spin coat was carried out on the silicon substrate which pretreated the obtained resist solution by HMDS, and it 
prebaked for 60 seconds on the 100-degree C hot plate. 0.4 micrometers of thickness The resist film was 
obtained. 

[0108] Subsequently, selection exposure of the obtained resist film was carried out with the ArF excimer laser 
aligner (the NIKON CORP. make, NA=0.55) at the pattern of an ArF laser beam with a wavelength of 193nm. 
Postbake of the resist film was carried out for 60 seconds on the 100-degree C hot plate after completion of 
exposure, then, the resist film — Tokyo — negatives were developed for 60 seconds by NMD-3 made from 
adaptation, and the rinse was further carried out for 30 seconds with pure water. The resist pattern of the 
request equivalent to the laser beam pattern used for exposure was obtained, in addition, the threshold Eth of 
the exposure energy in this example — 4 mJ/cm2 it is — the 0.18-micrometer L&S (Rhine - and - tooth space) 
pattern was resolvable. 

The technique of a publication was repeated for the example 6 aforementioned example 2. However, according to 
the technique of a publication, it prepared for said example 1, and was expressed with this example by the 
degree type, and the presentation ratio (m:n) used the 2-butyl-2-adamanthyl methacrylate-methacrylic-acid 
copolymer 3900 and whose degree of dispersion (Mw/Mn) 65:35 and weight average molecular weight (Mw) are 
2.5 by it. 
[0109] 

[Formula 41] 
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[01 10] It is acid generator TPSS03 CF3 to a 2-butyl-2-adamanthyl methacrylate-methacrylic-acid copolymer. It 
added in 2% of the weight of the amount of a copolymer, and dissolved in the cyclohexanone further. The resist 
solution whose content of a copolymer is 14 % of the weight was obtained. The spin coat was carried out on the 
silicon substrate which pretreated the obtained resist solution by HMDS, and it prebaked for 60 seconds on the 



100-degree C hot plate. The resist film of 0.4 micrometers of thickness was obtained. 

[Q1 11] Subsequently, selection exposure of the obtained resist film was carried out with the ArF excimer laser 
aligner (the NIKON CORP. make, NA=0.55) at the pattern of an ArF laser beam with a wavelength of 193nm. 
Postbake of the resist film was carried out for 60 seconds on the 130-degree C hot plate after completion of 
exposure, then, the resist film — Tokyo — negatives were developed for 60 seconds with the 20 time diluent of 
NMD-3 made from adaptation, and the rinse was further carried out for 30 seconds with pure water. The resist 
pattern of the request equivalent to the laser beam pattern used for exposure was obtained, in addition, the 
threshold Eth of the exposure energy in this example — 2 mJ/cm2 it is — the 0.1 7-micrometer L&S (Rhine - 
and - tooth space) pattern was resolvable. 

The technique of a publication was repeated for the example 7 aforementioned example 2. However, according to 
the technique of a publication, it prepared for said example 1, and was expressed with this example by the 
degree type, and the presentation ratio (m:n) used the 2-butyl-2-adamanthyl methacrylate-itaconic-acid- 
anhydride copolymer 6500 and whose degree of dispersion (Mw/Mn) 58:42 and weight average molecular weight 
(Mw) are 1 .8 by it. 
[0112] 

[Formula 42] 
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[01 13] It is acid generator TPSS03 CF3 to a 2-butyl-2-adamanthyl methacrylate-itaconic-acid-anhydride 
copolymer. It added in 2% of the weight of the amount of a copolymer, and dissolved in the cyclohexanone 
further. The resist solution whose content of a copolymer is 14 % of the weight was obtained. The spin coat was 
carried out on the silicon substrate which pretreated the obtained resist solution by HMDS, and it prebaked for 
60 seconds on the 100-degree C hot plate. 0.4 micrometers of thickness The resist film was obtained. 
[01 14] Subsequently, selection exposure of the obtained resist film was carried out with the ArF excimer laser 
aligner (the NIKON CORP. make, NA=0.55) at the pattern of an ArF laser beam with a wavelength of 193nm. 
Postbake of the resist film was carried out for 60 seconds on the 100-degree C hot plate after completion of 
exposure, then, the resist film — Tokyo — negatives were developed for 60 seconds by NMD-3 made from 
adaptation, and the rinse was further carried out for 30 seconds with pure water. The resist pattern of the 
request equivalent to the laser beam pattern used for exposure was obtained, in addition, the threshold Eth of 
the exposure energy in this example — 5 mJ/cm2 it is — the 0.20-micrometer L&S (Rhine - and - tooth space) 
pattern was resolvable. 
Example 8 (example of a comparison) 

The technique of a publication was repeated for said example 7. However, in this example, for the comparison, it 
replaced with the copolymer which has as a resist the butyl combined with 2-location of an adamanthyl ring, and 
the copolymer (2-methyl-2-adamanthyl methacrylateHtaconic-acid-anhydride copolymer expressed by the 
degree type) which has a methyl group in homotopic was used. 
[0115] 
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[01 16] For 8500 and a degree of dispersion (Mw/Mn), 55:45 and weight average molecular weight (Mw) are acid 
generator TPSS03 CF3 to the 2-methyl-2-adamanthyl methacrylate-itaconic-acid-anhydride copolymer whose 



presentation ratio (m:n) it prepares according to the technique of a publication for said example 1, and is 1.9. It 
added in 2% of the weight of the amount of a copolymer, and dissolved in the cyclohexanone further. The resist 
solution whose content of a copolymer is 14 % of the weight was obtained. The spin coat was carried out on the 
silicon substrate which pretreated the obtained resist solution by HMDS, and it prebaked for 60 seconds on the 
100-degree C hot plate. 0.4 micrometers of thickness The resist film was obtained. 

[0117] Subsequently, selection exposure of the obtained resist film was carried out with the ArF excimer laser 
aligner (the NIKON CORP. make, NA=0.55) at the pattern of an ArF laser beam with a wavelength of 193nm. 
Postbake of the resist film was carried out for 60 seconds on the 100-degree C hot plate after completion of 
exposure, then, the resist film — Tokyo — when negatives were developed for 60 seconds by NMD-3 made from 
adaptation, dissolution removal will be carried out with a developer and the resist film on a silicon substrate did 
not come to form a resist pattern, in addition, the threshold Eth of the exposure energy in this example — 15 
mJ/cm2 it is — it was remarkable low sensibility. 

The technique of a publication was repeated for the example 9 aforementioned example 2. however — this 
example — as a developer — Tokyo — it replaced with NMD-3 made from adaptation, and the developer which 
consists of a 0.27-N tetrabutylammonium hydroxide (TBAH) water solution was used. The resist pattern of the 
request equivalent to the laser beam pattern used for exposure was obtained, in addition, the threshold Eth of 
the exposure energy in this example — 5 mJ/cm2 it is — the 0.16-micrometer L&S (Rhine - and - tooth space) 
pattern was resolvable. 

The technique of a publication was repeated for the example 10 aforementioned example 2. However, according 
to the technique of a publication, it prepared for said example 1, and was expressed with this example by the 
degree type, and the presentation ratio (l:m:n) used the 2-butyl-2-adamanthyl methacrylate-t-butyl 
methacrylate-methacrylic-acid ternary polymerization object 12000 and whose degree of dispersion (Mw/Mn) 
58:22:20 and weight average molecular weight (Mw) are 2.6 by it. 
[0118] 
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[01 19] It is acid generator TPSS03 CF3 to a 2-butyl-2-adamanthyl methacrylate-t-butyl methacrylate- 
methacrylic-acid ternary polymerization object. It added in 2% of the weight of the amount of a copolymer, and 
dissolved in the cyclohexanone further. The resist solution whose content of a copolymer is 14 % of the weight 
was obtained. The spin coat was carried out on the silicon substrate which pretreated the obtained resist 
solution by HMDS, and it prebaked for 60 seconds on the 100-degree C hot plate. 0.4 micrometers of thickness 
The resist film was obtained. 

[0120] Subsequently, selection exposure of the obtained resist film was carried out with the ArF excimer laser 
aligner (the NIKON CORP. make, NA=0.55) at the pattern of an ArF laser beam with a wavelength of 193nm. 
Postbake of the resist film was carried out for 60 seconds on the 100-degree C hot plate after completion of 
exposure, then, the resist film — Tokyo — negatives were developed for 60 seconds with the 10 time diluent of 
NMD-3 made from adaptation, and the rinse was further carried out for 30 seconds with pure water. The resist 
pattern of the request equivalent to the laser beam pattern used for exposure was obtained, in addition, the 
threshold Eth of the exposure energy in this example — 3 mJ/cm2 it is — the 0.18-micrometer L&S (Rhine - 
and - tooth space) pattern was resolvable. 
Example 1 1 (example of a comparison) 

The technique of a publication was repeated for said example 10. However, in this example, for the comparison, 
it replaced with the copolymer which has as a resist the butyl combined with 2-location of an adamanthyl ring, 
and the copolymer (2-methyl-2-adamanthyl methacrylate-t-butyl methacrylate-methacrylic-acid ternary 
polymerization object expressed by the degree type) which has a methyl group in homotopic was used. 
[0121] 

[Formula 45] 
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[0122] According to the technique of a publication, it prepared for said example 1, and the presentation ratio 
(l:m:n) added acid generator TPSS03 CF3 in 2% of the weight of the amount of a copolymer on the 2-methyl-2- 
adamanthyl methacrylate-t-butyl methacrylate-methacrylic-acid ternary polymerization object which is 1.6, and 
16000 and a degree of dispersion (Mw/Mn) dissolved [ 55:27:20 and weight average molecular weight (Mw) ] in 
the cyclohexanone further. The resist solution whose content of a copolymer is 1 4 % of the weight was obtained. 
The spin coat was carried out on the silicon substrate which pretreated the obtained resist solution by HMDS, 
and it prebaked for 60 seconds on the 100-degree C hot plate. 0.4 micrometers of thickness The resist film was 
obtained. 

[0123] Subsequently, selection exposure of the obtained resist film was carried out with the ArF excimer laser 
aligner (the NIKON CORP. make, NA=0.55) at the pattern of an ArF laser beam with a wavelength of 193nm. 
Postbake of the resist film was carried out for 60 seconds on the 100-degree C hot plate after completion of 
exposure, then, the resist film — Tokyo — negatives were developed for 60 seconds with the 10 time diluent of 
NMD-3 made from adaptation. The resist pattern equivalent to the laser beam pattern used for exposure was 
obtained, in addition, the threshold Eth of the exposure energy in this example — 4 mJ/cm2 it was — although - 
- it was deficient in resolution, the pattern broke down from the L&S (Rhine - and - tooth space) pattern 0.19 
micrometers or less, and ****** was conspicuous. 
[0124] 

[Effect of the Invention] According to this invention, the high sensitivity (two or less 5 mJ/cm) required of ArF 
lithography and the stable patterning property can be acquired by using the chemistry magnification mold resist 
which has the part with which it is expressed by the front type (I). According to this invention, other 
effectiveness can also be acquired. For example, exfoliation of a resist pattern and generating of a crack can be 
reduced by controlling a concordance easy with resist resin, and solubility, and easing the stress generated at 
the time of development by using the water solution or the alcoholic solution of a specific ammonium compound 
or a morpholine compound as a developer combining this resist. Furthermore, an exposure margin can become 
large and the stable detailed resist pattern can also be formed. 
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swot?* L^mit. wF\mm-?z> fcotcwjesns 

Kn+->H (TMAH) > fh^xf^T^-^A/N 40 
-fKn+fK (TEAH) , 7- tf/1/T 
WKa+i?H (TP AH) , f h77f^7V^ 
^WKD+i/H (TBAH) , teZZ^VZo 

[0094] cti<b<Dm»m%7kicmM-?zfrt>L< 
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Mi 20J 2 Rtfm 3 OtKM) tcfe^T, ■» 

CO 1 0 4] &££8JT PSSO3 C Fs <Dj3s*n»fc5 
M%fcl« Lfc*^*Wt<^TlWB0!l 2 RD'ffl 3 {CfE® 
©#i£*l8D>gU ISO. 4 fim Ol/v'XM^M 

=gB (-n^ttS, NA = 0. 5 5) T*ifcgl9 3nni© 
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fco SftOSS7f£. l/f'XM^13 0t©*7h^l/ 
-h±T'6 0#K^Xh^-^U/-Co Ui/'Xh 
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Si«U 3 0*MH , ;:>'XLfc. S^CfflV 
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"TTT" 



h«2oJ/ciD 2 -efeO, 0. 1 7)imOL&S 
• T>F • X"?— X) /<*->««»«-p*fco 
MX 

«\ HutB0>J 1 lCtm<D^mc'&r)TffimLrct><DT*3br> 
T, ^iCfcS^tu fflfiltJt (m : n) *<5 8 : 4 
2, a«¥J3#?S (Mw) #6 5 0 0, *LT#K« 
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>^-;l/^ ?i"JI/-h — «S7k-< * n 
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CFj £«fi"a-{*<D2Ba%c0fiT*!®!inU ^P.tC->^ 

MHMD S T'wiH&MLfc^V 3>S^±{cXtf>3— 
M,s 10 0 X<0* v b h±.T° 6 0 »H^U 
^L«:„ flSPO. 4 /im <OUv*XMBt;b<ffl &tlft„ 
[0 1 14] fffetlfeUi^Xh^A r FI+ 

U— tfB^S (^3 >:J±»|, N A = 0 . 5 5) f 
j&g 1 9 3run<DA r F U— ?yt<Of\$— >\Z.mtim>ftL 

tzo nyt<o?cTm. u^x bm% 1 o oic<9*-y h^u- 
M^mmisft^o nmd-3t*6o mmm L , ^ 



->icm^ir^mm<Du^x b^z-y-hmztirco & 

2|s:flaj7?<OBJl£i^;l/^r— (Dmm E t h{i5mj/cm 2 
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[0 116] mjf2^J 1 fcKttO^ftfcttoTBWLfcfc 
OT$t), Sfl/Stb (m : n) tf5 5 : 4 5, fi»¥^ 
^» (Mw) 8 5 0 0. *LT#»fi (Mw/Mn) 
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[0 12 3] »5*i;fcUS>XhlK*A r Fx+ 

>V U— TBftgHI (- 3 >tt8i, N A = 0 . 5 5) T* 
&g 1 9 3nm£>A r F *T%?>/\&— >teM$fflytL so 
fc„ Bft<D5r7&, lsi?X hm* 1 0 0*C<O^>v Y7V 
-h±T*6 0#^^Xh^-^bfc„ l/->*Xh 
ISS^JSfkSi© NMD — 3© 1 0 fe%iW.m.T* 6 0 #K 
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